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Abstract. Let G be a compact abelian group. We consider the ideal of functions in LP(G) with unconditionally convergent Fourier series in the Lp norm. This ideal is shown to coincide with the "Derived algebra" of Helgason. A characterization of this ideal is given when p is an even integer.
Let G be a compact abelian group with dual group Y and with normalized Haar measure (so that/-»/ is an isometry of L2(G) onto ¿2(r)). For 1 ^p ^ », LP(G) is a Banach algebra with convolution for multiplication.
Let Sp denote the ideal of functions in Lp having unconditionally convergent Fourier series in the Lv norm.
In §2 we show that, for the Banach algebra Lp, Sp coincides with the "Derived algebra" of Helgason [7] ; from this and [7] one immediately obtains that SP = L2 for 1 ^p<2. This is a special case of a theorem of Grothendieck [4] .
In §3 we show that, for p an even integer, if fELp and/èO then then fESp. From this it follows that (for p an even integer) Sp coincides with the set of fELp such that |/| is the transform of an Lp function. Thus for such p one can characterize the Rudin A(p) sets as those subsets ECr for which |/| is the transform of an Lp function whenever/GZp and/= 0 outside of E.
Preliminaries.
For facts we use about harmonic analysis the reader is referred to [3] and [Q] , for unconditional convergence and related notions, to [2] , and for LP(G) and dual algebras, to [8] .
Let 5 denote the set of finite subsets of Y. The second assertion is straightforward to verify.
2. Sp and the Derived algebra.
Definition (Helgason) . For 1¿£<°°, define the Derived algebra, Dp, to be the set of fELp such that ll/*g|l> |i,|i .
After the following lemma, we will show that Dp and Sp are the same Banach algebra. Proof. Lemma 1 gives that (1) implies (2). If (2) holds and g = |/|, then gESp by the above theorem; sofESp by Lemma 1.
Remarks.
(1) For G a compact abelian group, Bochner's theorem [9, p. 19 ] may be stated as follows:
If <p is continuous on G and 0^0, then <pESK. Thus Theorem 3 is an Lp analog of Bochner's theorem, for p an even integer.
(2) The essential ingredient in the proof of Theorem 3 is the fact that, for p an even integer, if one multiplies the coefficients of a trigonometric polynomial by complex numbers of absolute value one, the largest Lp norm is obtained when the coefficients become nonnegative. This was first observed by Hardy for some a:T->{ -1, 1}, the function af is the transform of a function in Lp. By Lemma 1, a(af)=f is also the transform of an LEV function. Therefore LE = L2, so £ is of typeA(^):
As a direct consequence of the above lemma and Theorem 4, we have the following characterization of sets of type A(p) :
Theorem 5. Let p>2 be an even integer and let ECZT. Then E is of ype A(p) if and only if |/| is the transform of an L^ function whenever ELl.
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